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Abstract The Standardised Field Sobriety Tests (SFST)
were developed to test for alcohol intoxication but are cur-
rently being used by the State Police of Victoria (Australia)
to test for driving impairment associated with drugs other
than alcohol. The aim of the present study was to assess
whether the SFSTs provide a sensitive measure of impair-
ment following the consumption of a drug other than al-
cohol: delta-9-tetrahydrocannabinol (THC or cannabis). In
a repeated-measures design, 40 participants consumed cig-
arettes that contained either 0% THC (placebo), 1.74%
THC (low dose) or 2.93% THC (high dose). For each con-
dition, after smoking a cigarette, participants performed the
SFSTs on three occasions: 5 min (Time 1), 55 min (Time 2)
and 105 min (Time 3) after the smoking procedure had
been completed. The results revealed that there was a pos-
itive relationship between the dose of THC administered
and the number of participants classified as impaired based
on the SFSTs. Results also revealed that the percentage of
participants classified as impaired decreased from Time 1
to Time 3 and that the addition of a new sign, head move-
ments or jerks (HMJ), increased the percentage of partic-
ipants classified as impaired in both the low and high THC
conditions. These findings suggest that impaired perfor-
mance on the SFSTs is positively related to the dose of
THC administered and that the inclusion of HMJ as a
scored sign in the SFSTs improves their predictive validity
when testing for THC intoxication.
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Introduction

The Standardised Field Sobriety Tests (SFST) are current-
ly being used by the Victorian State Police in Australia to
test for driving impairment associated with drugs other
than alcohol (Victorian Government Gazette 2000). The
importance of such testing is highlighted by the fact that
drugs other than alcohol have been detected in as many as
26.7% of drivers killed on Australian roads (Drummer et
al. 2003a,b). However, the SFST battery was specifically
developed to test for alcohol intoxication (Burns and
Moskowitz 1977) and no empirical research has been per-
formed to assess whether the SFSTs provide a sensitive
measure of impairment following the consumption of a
drug other than alcohol. Such research is required to de-
termine whether the SFSTs are suitable for this purpose.
The SFSTs are tests of psychomotor and cognitive func-
tion and comprise the Horizontal Gaze Nystagmus (HGN),
the Walk and Turn (WAT) and the One Leg Stand (OLS)
tests (Burns and Moskowitz 1977; O’Keefe 2001). The
SFST battery has been demonstrated to be a sensitive test
of impairment related to blood alcohol concentrations
(BAC) of up to 0.08% (Burns and Moskowitz 1977; Burns
1987). Furthermore, the SFSTs have previously been used
in combination with physiological tests in order to assess
whether individuals are under the influence of drugs
(Bigelow et al. 1985; Compton 1986). However, these lat-
ter studies were performed in order to validate a 12-step
testing program, the drug evaluation and classification pro-
gram (DECP), rather than the SFST battery alone.
Cannabis (delta-9-tetrahydrocannabinol or THC) is the
drug that has most commonly been detected in the spec-
imens of drivers killed on Australian roads (Drummer et al.
2003a,b) and research has revealed that the consumption of
THC leads to impaired cognitive and psychomotor per-
formance (Ramackers et al. 2004) as well as impaired driv-
ing performance (Moskowitz 1985; Hansteen et al. 1976;
Smiley et al. 1981; Robbe and O’Hanlon 1993; Ramaekers
et al. 2000, 2004). Therefore, the aim of the present study
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was to assess whether the SFSTs provide a sensitive mea-
sure of impairment following the consumption of THC.
Specifically, the aims were: to determine whether con-
sumption of THC results in impaired performance on the
SFSTs and whether such impairment is related to the dosage
of THC consumed; to identify which of the SFSTs, or which
signs of the SFSTs, are the best predictors of impaired per-
formance associated with THC intoxication; and to deter-
mine whether the scoring of a new sign, head movements or
jerks (HMJ) during performance of the HGN test, improves
the sensitivity of the SFSTs in assessing impairment follow-
ing the consumption of THC. Head movements during the
HGN test are considered to be a possible symptom of drug
use (Victorian Government Gazette 2000) although the sign
itself is not traditionally scored and is therefore not in-
cluded in the SFST battery score. Therefore, in the present
study, performance on the SFSTs will be assessed both with
and without the sign HMJ being included in the scoring
procedure.

Given that the consumption of THC has been shown to
impair cognitive and psychomotor performance, it was hy-
pothesised that the consumption of THC would result in
impaired performance on the SFSTs and that there would be
a positive relationship between impaired performance on
the SFSTs and the dosage of THC consumed. Such a finding
would support the use of the SFSTs in assessing whether the
driving ability of motorists may be impaired following the
consumption of a drug other than alcohol.

Method
Participants

Forty healthy participants (14 female and 26 male), aged
between 21 and 35 years (M=25.5, SD=3.1) who had
previously consumed cannabis were assessed. Participants
were recruited through advertisements that were placed in
local newspapers and on community and university notice-
boards. The reported frequency of cannabis use of the
subjects varied from once a week to once every 2-6
months. All participants were required to complete a med-
ical examination that was performed by a medical prac-
titioner. Exclusion criteria for participation were: history
of cardiac disorders; history of substance abuse; history
of mental health problems; history of allergic reactions to
drugs and current medical illness.

Materials

Marijuana cigarettes

THC was administered to participants using cigarettes that
were provided by the National Institute on Drug Abuse

(NIDA) in the USA. Three different types of cigarettes
were used with THC dosages of: 0% THC (placebo); a low

dose of 1.74% THC (0.813 gm); and a high dose of 2.93%
THC (1.776 gm). The active cigarettes contained Missis-
sippi-grown Jamaican, Special Hybrid and Mexican mar-
jjuana. The moisture content of the low-dose cigarette was
10.8% and the moisture content of the high-dose cigarette
was 11.5%. The placebo cigarettes contained Mississippi-
grown Mexican marijuana which had a moisture content of
12.4%.

The Standardised Field Sobriety Tests

All three tests that comprise the SFST battery were ad-
ministered, as per the administration procedures used by
the Victoria Police (Victorian Government Gazette 2000).
These procedures, based on those of Burns and Moskowitz
(1977), are outlined below:

Horizontal and Vertical Gaze Nystagmus (HGN and
VGN)

In this test, participants were required to focus on an object,
located 12—15 in. in front of their face, as it moved hor-
izontally and then vertically. The investigator separately
observed the left and right eye for the following four signs:
lack of smooth pursuit (LSP); distinct Nystagmus at max-
imum deviation (Nmax); Nystagmus onset before 45°
(N45); and Nystagmus at the vertical position (VGN). If a
total of four or more signs were observed, the participant
was judged to be impaired to a degree equivalent to a blood
alcohol concentration (BAC) of above 0.10%. An addi-
tional sign, head movements and/or jerks (HMJ), was also
scored. It was recorded as being observed if, on more than
one occasion, the participant was unable to keep their head
still while following the moving stimulus with their eyes.

Walk and Turn (WAT)

In this test, the participant was required to take nine heel-
to-toe steps along a straight line and then turn around and
take another nine heel-to-toe steps back along the line. The
investigator observed for eight signs of impairment, these
being: could not keep balance while listening to the in-
structions of the test (NB); started the test before the in-
structions were completed (STS); stopped walking during
the test (SW); did not touch heel-to-toe while walking
(MHT); stepped off the line (SOL); used arms to maintain
balance (AB); turned improperly (not as demonstrated
during instructions) (IT); and took the incorrect number of
steps (more or less than nine up and/or nine back) (INS). If
the participant failed to complete the test, all eight signs
were recorded as being observed. If two or more signs were
observed, the participant was judged to be impaired to a
degree equivalent to a BAC equal to or above 0.10%.



One Leg Stand (OLS)

In this test, the participant stood on one leg, with the other
stretched out in front of them, while counting out aloud for
30 s starting from one thousand. The investigator observed
for the following behaviors of the participant during per-
formance: swayed while balancing on one leg (S); used
arms to maintain balance (AB); hopped during test to
maintain balance (H); put raised foot down (FD). If the
participant put their foot down more than three times and/or
failed to complete the test, all four signs were recorded as
being observed. If two or more signs were observed, the
participant was judged to be impaired to a degree equiv-
alent to a BAC equal to or above 0.10%.

Procedure

The study was approved by the Human Research Ethics
Committee of Swinburne University of Technology and all
participants provided informed consent. A randomised,
counter-balanced, double blind, within-subject, repeated
measures design was employed across three experimental
sessions. In each session, an intravenous cannula was
inserted into the participant’s forearm and a 10-ml blood
sample was taken. The participant then consumed either a
placebo, low-dose or high-dose cannabis cigarette using a
controlled smoking procedure, similar to that used by Cone
and Huestis (1993). Participants were instructed to inhale
marijuana smoke for 2 s, hold the smoke in their lungs for
10 s (or for as long as they could if they could not hold for
10 s) and exhale and rest for 35 s. This procedure was
repeated a maximum of eight times and was terminated if
the cannabis cigarette had been fully consumed. Another
10-ml blood sample was then taken and a further five blood
samples were taken every 20 min during the 2.5-h session.
The SFSTs were performed at three time-points: 5 min after
the smoking procedure had been completed (Time 1);
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55 min after the smoking procedure had been completed
(Time 2) and 105 min after the smoking procedure had
been completed (Time 3). A research nurse was responsible
for the administration of the cigarettes and for blood
collection. Administration of the SFSTs was performed by
an independent administrator. At the completion of testing,
participants were provided with taxi transportation. To
ensure an adequate washout period for THC, a minimum
interval of 7 days was employed between each of the three
testing sessions.

Data analysis

The seven blood samples taken from every participant were
analysed for active A-9-THC levels using the gas chro-
matography/mass spectrometry (GC/MS) method, a meth-
od that is considered to be the most accurate means of
testing for the presence of drugs in blood (Moeller and
Kraemer 2002). The level of A-9-THC will subsequently
be referred to as the level of THC in blood. A repeated-
measures ANOVA was performed to determine whether the
levels of THC in blood significantly differed between the
three THC conditions at 0, 20, 50, 75, 100 and 125 min
after smoking cannabis.

Under all three THC conditions, the percentage of
participants that were classified as impaired was calculated
for every sign of the SFSTs and for the individual tests of
the SFSTs. Participants classified as impaired on two or
more of the SFSTs (i.e. HGN, WAT and OLS) were clas-
sified as impaired on overall SFST performance. To deter-
mine which of the tests and which of the signs provided the
best predictors of THC intoxication, chi-square (x?) tests
were performed to establish whether performance on each
of the tests and presence of each of the signs was related to
or independent of THC condition. Spearman’s coefficient
(p) was then calculated to determine the strength and di-
rection of that relationship.
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Results
Blood THC levels

Blood samples were taken at seven different time-points
during the testing procedure. The mean level of THC in
blood, for the three smoking conditions, is displayed in
Fig. 1. Immediately after the completion of the smoking
procedure (0 min), the level of THC in the blood was
55.46 ng/ml in the low THC condition and 70.59 ng/ml in
the high THC condition. The level of THC in blood then
continually decreased and by 125 min after the completion
of the smoking procedure, the level of THC in the blood
was 2.53 ng/ml in the low THC condition and 2.42 ng/ml in
the high THC condition.

SFST battery performance

The percentage of individuals who were classified as
impaired based on the overall SFST battery performance
for every THC condition, is displayed in Fig. 2 for Time 1
(5 min after the smoking procedure had been completed),
Fig. 3 for Time 2 (55 min after the smoking procedure had
been completed) and Fig. 4 for Time 3 (105 min after the
smoking procedure had been completed). In these figures,
performance on the SFSTs is displayed both with and
without the sign HMJ being included in the SFST score.

At Time 1, impaired performance on the SFST battery
was significantly related to THC condition (x*=20.8, df=2,
p<0.001) and this relationship was positive (p=0.4,
p<0.001). When the sign HMJ was also included, the
relationship between overall SFST battery performance
and THC condition was found to be stronger (x*=30.6,
df=2, p<0.001) (p=0.5, p<0.001).

At Time 2, impaired performance on the SFST battery
was significantly related to THC condition (x*=12.3, df=2,
p<0.005). This relationship was significant and positive
(p=0.3, p<0.001). The relationship between SFST battery
performance and THC condition was found to be stronger
when the sign HMJ was included (x*=16.7, df=2, p<0.001,
p=0.4, p<0.001).
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Fig. 2 Percentage of individuals classified as impaired on the
Standardised Field Sobriety Tests (SFST) battery [both with and
without head movements or jerks (HMJ)] at time 1, for every THC
condition
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Fig. 3 Percentage of individuals classified as impaired on the SFST
battery (both with and without HMJ) at time 2, for every THC
condition

At Time 3, impaired performance on the SFST battery
was significantly related to THC condition (x*=7.9, df=2,
p<0.05) and this relationship was found to be positive
(p=0.3, p<0.01). When the sign HMJ was included, the
relationship between overall SFST battery performance
and THC condition was found to be stronger (X2=10.6,
df=2, p<0.01, p=0.3, p<0.005).

Individual SFST performance
Horizontal Gaze Nystagmus (HGN)

At Time 1 (5 min after the smoking procedure had been
completed), none of the individual HGN signs (LSP,
Nmax, N45, VGN) were significantly related to THC con-
dition, nor was overall HGN performance. When HMJ was
included as a scored sign however, overall HGN perfor-
mance was related to THC condition (y*=16.3, df=2, p<
0.001). This relationship was positive (p=0.3, p<0.005).
The inclusion of HMJ greatly increased the percentage of
participants who were classified as impaired on the HGN
test. In the low THC condition, 2.6% of participants were
classified as impaired when HMJ was not included, com-
pared with 33.3% of participants when HMJ was included.
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Fig. 4 Percentage of individuals classified as impaired on the SFST
battery (both with and without HMJ) at time 3, for every THC
condition



In the high THC condition, 5.1% of participants were clas-
sified as impaired when HMJ was not included, compared
with 30.8% of participants when HMJ was included. The
inclusion of HMJ did not increase the number of individu-
als classified as impaired in the placebo session.

At Time 2 (55 min after the smoking procedure had been
completed), the HGN sign LSP was significantly related to
THC condition (x*=12.7, df=2, p<0.005) and this relation-
ship was positive (p=0.3, p<0.001). Overall HGN i 1mpa1r-
ment was significantly related to the level of THC (x°=
12.4, df=2, p<0.005) and the relationship was positive
(p=0.3, p<0.005). When the sign HMJ was included in the
overall HGN score, the relationship between THC condi-
tion and impairment on the HGN test was stronger than
when HMJ was not included (y*=18.4, df=2, p<0.001;
p=0.4, p<0.001).

At Time 3 (105 min after the smoking procedure had
been completed), the sign LSP was significantly related to
THC condition (y*=15.2, df=2, p<0.005). This relationship
was positive (p=0.3, p<0.001). Overall HGN 1mpa1rment
was also s1gn1ﬁcantly related to THC condition (x*=7.5,
df=2, p<0.05). This relationship was also positive (p=0.2,
p<0.01). The relationship between HGN and THC con-
dition was stren%thened when HMJ was included as a
scored sign (x=11.414, df<2, p<0.005) (p=0.310,
2<0.005).

Walk and turn test

At Time 1, the WAT signs NB, MHT, SOL and AB were
51gn1ﬁcantly related to THC condmon (x*=10.2, df=2,
p<0 05; x*=8.7, df=2, p<0.05; x*=13.9, df=2, p<0.005;
X’=6.6, df=2, p<0 05). Each relat10nsh1p was positive
and srgn1ﬁcant (p=0.3, p<0.005; p=0.3, p<0.005; p=0.3,
p<0.001, p=0.2, p<0.05, respectively). There was also a
significant relatronshrp between overall WAT performance
and THC condition (x*=12.5, df=2, p<0.005). This rela-
tionship was also positive (p—O 3, p<0.001).

At Time 2 the WAT signs NB, SOL, and AB were
s1gn1ﬁcantly related to THC cond1t10n (x*=9.4, df=2,
p<0.01; x*=9.1, df=2, p<0.05; x*=17.6, df=2, p<0 001).
The relatronshrps were all positive (,0—0.3, p<0.005; p=0.3,
p<0.01; p=0.4, p<0.001). There was also a significant
relationship between overall WAT impairment and THC
condition (y*=10.0, df=2, p<0.01). This relationship was
positive (p=0.3, p<0.005).

At Time 3, the WAT signs NB, SW and AB, were
s1gn1ﬁcantly related to THC cond1t10n at time three
(x*=6.6, df=2, p<0.05; \’=8.4, df<2, p<0.05; x*=8.1,
df=2, p<0.05). These relat1onsh1ps were positive (p=0.2,
p<0.05; p=0.2, p<0.05; p=0.3, p<0.005). There was also a
significant relationship between overall WAT performance
and THC condition at time three (x*=6.1, df=2, p<0.05).
This relationship was significant and posrt1ve (p=0.2,
p<0.05).
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One leg stand

At Time 1, all signs of the OLS test (S, AB, H and FD)
were s1gn1ﬁcantly related to THC condltron (x’=14.5,
df=2, p<0.005; \*=16.7, df=2, p<0.001; x*=9.5, df=2,
p<0.01; \*=13.4, df=2, p<0.005). All relatlonshlps were
positive (p=0.3, p<0.005; p=0.3, p<0.001; p=0.3, p<0.005;
p=0.3, p<0.005, respectively). Overall OLS performance
was also related to THC condition at time one (y*=25.0,
df=2, p<0.001). This relationship was also positive (p=0.4,
p<0.001).

At Time 2, all the signs of the OLS test (S, AB, H and
FD) were s1gn1ﬁcantly related to THC cond1t10n (x*=13.8,
dr=2, p<0 005; x*=9.7, df=2, p<0.01; x*=6.2, df=2, p<
0.05; y*=15.8, df=2, p<0.001). Each sign was also signif-
icantly correlated with THC condition (p=0.3, p<0.001;
p=0.3, p<0.005; p=0.2 p<0.05; p=0.4, p<0.00l). Subse-
quently, overall OLS impairment was also related to THC
condition at time two (x"=18.2, df=2, p<0.001). This rela-
tionship was also positrve (p=0.4, p<0.001).

At Time 3, the OLS signs S, AB, and FD were srgn1f—
icantly related to THC condrtlon at time three (x*=22.2,
df=2, p<0.001; x*=17.6, df=2, p<0.001; x*=17.0, df=2,
p<0.001). These relationships were all positive (p=0.4,
p<0.001; p=0.4, p<0.001; p=0.4, p<0.001). Overall OLS
1rnpa1rrnent was also related to THC condition (X =19.0,
df=2, p<0.001). This relationship was positive (p—0.4,
p<0.001).

Discussion

The findings of the present study reveal that the con-
sumption of THC does impair performance on the SFSTs.
More specifically, the results revealed that the higher the
content of THC consumed, the greater the number of
participants that were classified as impaired to a degree
equivalent to a BAC of above 0.10%. The results also
revealed that when the sign HMJ was scored, the per-
centage of participants whose performance was classified
as impaired was greater than when HMJ was not scored.
The results indicated that the consumption of cannabis
containing either 1.74% THC or 2.93% THC impaired
performance on the SFSTs. The level of THC in the blood
related to the consumption of these levels of THC ranged
between approximately 70 ng/ml and 2 ng/ml. At all three
time-points (5, 55 and 105 min after the smoking procedure
had been completed) performance on the overall SFST
battery was moderately related to the level of THC con-
sumed. In the high THC condition, 46.2% of individuals
were classified as impaired at Time 1, 41% were classified
as impaired at Time 2, and only 28.2% were classified as
impaired at Time 3. These results suggest that the SFST
battery is a moderate predictor of impairment caused by
low and high doses of cannabis. These findings are con-
sistent with those of Bigelow et al. (1985), in which 55% of
drug intoxicated participants were classified as impaired,
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but are lower than the 94% of cases that were classified as
impaired in Compton (1986). It is necessary to consider
though, that in both of those previous studies the DECP
sobriety testing method was employed, which includes not
only the SFSTs, but also involves more detailed physio-
logical testing procedures.

Previous research suggests that the DECP program has
an optimal ability to predict impairment caused by can-
nabis consumption when 28 variables are used (Heishman
et al. 1996). In contrast, the standard administration of the
SFSTs involves only 16 variables. It is therefore possible
that the scoring of more signs during performance of the
SFSTs may result in a higher percentage of individuals
being correctly classified as impaired by a drug. Indeed, the
results of the present study indicate that when only one
additional sign was scored, HMJ during the HGN, the
percentage of individuals classified as impaired was in-
creased by 10.2%. Importantly, the inclusion of the sign
HMJ did not result in individuals in the placebo condition
being misclassified. This suggests that HMJ only occurred
as the result of THC intoxication and that the scoring of this
sign did not increase the number of false positives that were
recorded. These findings indicate that it would be ben-
eficial to include HMJ when assessing performance on the
SFSTs and also suggest that it may be pertinent to score
even more drug-sensitive signs when assessing SFST per-
formance. Since the SFST battery has not been validated
for the detection of drugs, further research is required to
determine whether the addition of new signs may improve
the accuracy of the SFSTs in detecting impairment asso-
ciated with THC consumption. The performance of sub-
jects on the component tests of the SFSTs, the HGN, WAT
and OLS, suggests that the administration of THC impairs
an individual’s ability to execute fine movements, to follow
instructions and to concentrate their attention on the task at
hand. Therefore, additional tests and signs that assess these
elements may be suitable additions to the SFST scoring
procedure.

It is necessary to consider how the findings of the present
study relate to real-world scenarios. The findings indicate
that the SFSTs provide sensitive measures of impairment,
even when a relatively low dose of THC has been con-
sumed. It is difficult to ascertain whether the percentages of
THC administered in the present study are similar to the
percentage of THC contained in commonly obtained street
cannabis as available data does not reveal the strength of
seized cannabis. However, the blood levels that were ob-
served in the present study were similar to the mean blood
levels that have been reported in drivers killed on Aus-
tralian roads (Drummer et al. 2003a).

It should also be considered that the present study was
clinically controlled and that subjects were under the
influence of THC only at the time of testing. As such, the
findings of this study validate the application of the SFSTs
to assess drivers who have consumed THC alone, but the
application of the SFSTs to assess drivers who have con-
sumed THC in combination with other drugs can only be
inferred from the findings of the present study. Statistics

from previous studies indicate that in many drivers, THC
has been detected in combination with other drugs. The
findings of Drummer et al. (2003a,b) indicate that for the
period in which levels of THC were measured (1997—
1999), 47% of drivers killed displayed THC alone, 36%
displayed THC in combination with alcohol and 16.5%
displayed THC in combination with drugs other than al-
cohol. Therefore, it is important that further studies are
performed to determine whether roadside testing with the
SFSTs may be suitable for assessing drivers who are under
the influence of a combination of drugs.

Individual tests
Horizontal Gaze Nystagmus

Impaired performance on the HGN test was related to THC
condition at Time 2 (55 min after the smoking procedure
had been completed) and Time 3 (105 min after the smok-
ing procedure had been completed) but not at Time 1 (5 min
after smoking cannabis). Both Time 2 and Time 3 occurred
during the elimination phase in which ‘dumped” THC re-
enters the blood stream (Chesher 1997). Using the standard
scoring procedure for the SFSTs, the primary indicator of
impairment during the HGN test was the sign LSP which
was significantly related to THC dosage at Time 2 and Time
3. This finding is consistent with that of Fant et al. (1998)
who found that the velocity of smooth pursuit eye tracking
was significantly decreased following the consumption of
both low and high doses of THC (1.8 and 3.6% THC) whilst
performance on all other cognitive and psychomotor tests
that were employed was not impaired. The findings are also
consistent with those of Adler and Burns (1994) who found
that LSP was present in 60% of individuals who had been
arrested for drug use and whose specimen had tested pos-
itive for marijuana. However, many of those subjects had
also tested positive for substances other than THC. It should
be considered that in the present study, blood samples were
only tested for THC and as such, it is possible that the LSP
displayed by subjects may have occurred as the result of
consumption of drugs other than cannabis. Participants
were, however, requested to refrain from drug use for 7 days
prior to the commencement of the testing session and were
screened for past and present drug use using a medical
questionnaire.

While LSP was the primary indicator of impairment
during the HGN test when the standard scoring procedure
was adopted, the scoring of the sign HMJ provided a better
indicator. Of all the SFST signs that were scored, HMJ was
the most commonly observed at both Time 1 and Time 2.
Furthermore, scoring HMJ improved the strength and
significance of the relationship between the HGN test and
THC condition. This suggests that the inclusion of HMJ
increases the likelihood that the HGN test will detect
whether an individual is impaired after smoking cannabis
containing either low or high levels of THC.



Walk and turn test

The WAT test was related to THC condition in all admi-
nistrations of the test. Overall impairment on the WAT was
related to the dose of THC, so that individuals were more
likely to be classified as impaired (equivalent to a BAC
above 0.10%) after smoking low or high dose THC
cigarettes. Two signs of the WAT test were observed at all
times—NB (No Balance) and AB (Arms used to Balance).
At Time 1, Time 2 and Time 3, in both the low and high
dose conditions, balance was significantly impaired. These
findings suggest that the administration of THC impairs the
ability to maintain balance, as well as to focus attention.

It is important to note that three signs of the WAT test
were unrelated to the level of THC at all administrations of
this test: MHT (Misses Heel to Toe), IT (Improper Turn)
and INS (Incorrect Number of Steps). These signs appeared
almost as often in the placebo session as they did in the
THC conditions and are therefore likely to be observed
irrespective of drug consumption. This suggests that the
inclusion of these signs may result in a high incidence of
false positives being recorded and as such, further research
is required to determine whether such signs should be
excluded from the SFST scoring procedures.

One leg stand test

Of the three tests of the SFSTs, the OLS test provided the
best indicator of impairment associated with the adminis-
tration of THC. Overall performance on the OLS was
significantly related to the level of THC at all testing times,
as was performance on all of the scored signs of this test,
except for hopping at Time 3. It has previously been argued
that the OLS may be too sensitive for determining drug use
and that many individuals may not have very good balance
even when they are not under the influence of drugs
(Jackson et al. 2000). However, replication of the findings
of the present study would suggest that it may be ap-
propriate to weigh the OLS score more highly than the
other two SFST scores when determining whether an
individual is under the influence of THC.

In conclusion, the results of the present study suggest
that smoking cannabis cigarettes that contained either
1.74% THC or 2.93% THC significantly impaired per-
formance on the SFSTs. These findings suggest that in the
absence of reliable and accurate physical tests of THC
blood levels, the SFSTs may provide a valuable tool when
screening for drug intoxication. Furthermore, the predictive
validity of sobriety tests may be improved by scoring
additional signs such as HMJ and/or by including addi-
tional tests of impairment. The findings of this study may
be of benefit to law enforcement agencies in many coun-
tries that are currently using, or are considering using, per-
formance tests to test for driving impairment associated
with the consumption of a drug other than alcohol.
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